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Abstract: In recent years, complementary and alternative medicine (CAM) treatments have 
increased in popularity. This is especially true for treatments that are related to exercise and 
mindfulness-based interventions (MBIs) in the treatment of both mental and physical illness. 
MBIs, such as Mindfulness-based Cognitive Therapy (MBCT) and Mindfulness-Based Stress 
Reduction (MBSR), which are derived from ancient Buddhist and Yoga philosophies, have 
become popular treatments in contemporary psychotherapy. While there is growing evidence 
that supports the role of these interventions in relapse prevention, little is known about the role 
that MBIs play in the treatment of acute symptoms of depression and anxiety. Even less is known 
about the importance of specific components of MBIs (eg, mindfulness meditation [MM]) and 
the overall impact that these interventions have on the experience or expression of psychological 
distress. Moreover, few studies have rigorously evaluated the dose-response relationship that is 
required to effect positive symptom change and the mechanisms of change that are responsible 
for observed improvements. This review will define meditation and mindfulness, discuss the 
relationship between stress and health and how MM relates to therapeutically engaging the 
relaxation response, and review the empirical findings that are related to the efficacy of MM in 
the treatment of depression and anxiety symptoms. Given the paucity of research that examines 
the applications of these treatments in clinical populations, the limitations of applying these 
findings to clinical samples will be mentioned. A brief review of the issues related to the possible 
mechanisms of change and the dose-response relationship regarding MBIs, particularly MM, 
will be provided. Finally, limitations of the extant literature and future directions for further 
exploration of this topic will be offered.
Keywords: mindfulness-based interventions, mindfulness meditation, mindfulness-based stress 
reduction, mindfulness for depression, mindfulness for anxiety
Introduction
In recent years, complementary and alternative medicine (CAM) treatments have grown 
in popularity. Particularly, there has been an increase in research related to the use 
of exercise in treating depression and other psychological conditions;1–5 additionally, 
there has been an increase in literature that examines mindfulness-based interventions 
(MBIs) in the treatment of both mental and physical illness (for reviews see6–9). Over 
the past two decades, research on MBIs, particularly their effectiveness in treating 
symptoms of depression, anxiety, and various stress-related physical symptoms and 
conditions, has increased significantly. Other areas of investigation include the use 
of exercise, yoga, acupuncture, and non-FDA-approved agents in the treatment of 
anxiety and depression.10,11
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Despite a relative lack of methodologically rigorous 
investigations into CAM treatments (including MBIs), their 
popularity, particularly in Western cultures, has increased. 
Some evidence suggests these treatments may be preferred 
by consumers relative to mainstream approaches (eg, 
psychotherapy, approved psychotropic medications).12 MBIs, 
such as Mindfulness-Based Cognitive Therapy (MBCT)13 
and Mindfulness-Based Stress Reduction (MBSR),14 which 
are both grounded in ancient Buddhist and Yoga philoso-
phies, have become popular treatments in contemporary 
psychotherapy.6,15–18 To date, applications have primarily 
focused on relapse prevention rather than treatment of acute 
symptomatology.13,14,19–23 Also, little is known about the role 
of MBIs, including the meditation component, in the treat-
ment of acute symptoms of depression and anxiety, and 
little work has been done to investigate the dose–response 
relationship that is required to effect positive changes or 
regarding the mechanisms of change that may be responsible 
for the observed improvements in both the mental and physi-
cal well-being with MBIs. Psychotherapeutic interventions 
such as Acceptance and Commitment Therapy (ACT)24 and 
dialectical behavior therapy (DBT)25 are consistent with 
modern conceptualizations of mindfulness; however, these 
treatment approaches only partially incorporate formal 
meditation training and differ significantly from other MM 
practices.26,27 However, while mentioning these interventions 
is important, they will not be the focus of this review.
In this review, we will define meditation and mindfulness, 
as well as discuss the relationship between stress and health 
and how meditation relates to therapeutically engaging the 
relaxation response. In addition, this review will present an 
overview of the empirical findings that are related to the 
efficacy of MM in the treatment of depression and anxiety 
symptoms. Given the paucity of research using clinical 
populations, the limitations of applying findings to clinical 
samples is also mentioned. This will be followed by a brief 
review of the issues that are related to the possible mecha-
nisms of change. The dose-response relationship of MBIs 
will also be provided. Finally, this review will conclude with 
an examination of the limitations and future developments 
of this research topic.
Defining meditation  
and mindfulness
Meditation is defined as the intentional self-regulation of 
attention from moment to moment.28,29 It is an intentional 
and self-regulated focusing of attention for the purpose of 
relaxing and calming the mind and body. The word itself 
is derived from two Latin words: “meditari” – to think, to 
dwell upon, or to exercise the mind, and “mederi” – to heal. 
The Sanskrit derivation is “medha,” which means “wisdom.” 
The practice of meditation originates in Asian cultures and 
is historically known as a core component in many spiritual 
practices (eg, Buddhism). Western cultures have popularized 
the techniques over the last few decades, and, since the 1960s, 
there has been increasing research attention paid to meditative 
practices. Various physical and psychological health changes 
(eg, increased cerebral blood flow; reductions in metabolic 
activity, heart and respiratory rates, blood pressure, oxygen 
consumption, and muscle tension; decreased depression 
and anxiety symptoms) have been empirically linked to the 
practice of meditation, particularly MM.30–35
Although there are various styles of meditation, including 
Chakra yoga, Rinzai Zen, Mudra yoga, Sufism, Yoto Zen, 
and Buddhist insight meditation, two of the more commonly 
discussed forms of meditation are transcendental meditation 
(TM) and mindfulness meditation (MM). TM, founded by the 
Yogi Maharishi Mahesh in 1957, is a concentrative form of 
meditation that trains its participants to restrict the focus of 
attention to a single stimulus (eg, a word or mantra, a sound, 
object, or sensation). When attention wanders, it is redirected 
to the object of meditation and no attention is paid to the 
nature of the distraction. Concentrative forms of meditation 
are used to attain a state of physical relaxation, calm, and 
enlightenment. TM will not be the focus of this review, as it 
has been reviewed elsewhere in the literature.36,37
Mindfulness refers to the process of intentionally bringing 
one’s attention, in a nonjudgmental manner, to the internal 
and external experiences that exist in the present moment. 
This may include awareness of sensations, thoughts, bodily 
states, consciousness, and the environment, while simultane-
ously encouraging openness, curiosity, and acceptance. It is 
often taught through a variety of meditation exercises.6,9,15,38,39 
Marlatt and Kristeller defined mindfulness as “bringing one’s 
complete attention to the present experience on a moment-
to-moment basis.”40 Kabat-Zinn wrote that mindfulness is 
“paying attention in a particular way: on purpose, in the 
present moment, and nonjudgmentally.”17
Improved mindfulness can be achieved through the regular 
practice of meditation. MM, which is the core focus of this 
review, originates from Eastern contemplative practices and 
typically involves exercises, such as body scan, as well as 
walking and seated meditations. MM is intended to cultivate 
continuous and clear attention to ongoing subjective experi-
ences, combined with an attitude of acceptance and openness 
to whatever experiences may arise. MM is included as a core 
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component of many contemporary forms of psychotherapy (eg, 
MBSR, MBCT, Mindfulness-Based Eating Awareness Training 
[MB-EAT]).13,14,21,23 According to advocates of MM, distracting 
thoughts and feelings are not ignored but are acknowledged and 
observed in a nonjudgmental manner as they arise. This allows 
the individual to detach from them for the purpose of gaining 
insight, awareness, compassion, and facilitate more flexible and 
adaptive coping responses. Researchers believe that cultivation 
of such characteristics can assist individuals in actualizing a 
greater sense of well-being and health. It involves a process 
of allowing the mind to be “still,” so that the mind’s habitual 
patterns are suspended to allow for greater awareness of the 
present moment. Contrary to popular beliefs, MM is not an act 
of worship or a prayer; rather, it is taught independently of the 
spiritual and cultural traditions from which they originate.25,29 
For example, so long as there is intention to open and enhance 
one’s awareness of the present moment, the practice of “watch-
ing your breath” is as much meditation as is attending to the 
sounds of nature, the sensations of the body during an eating 
episode, or a guided body scan. Key elements of mindfulness 
include the following: the ability to intentionally attend to the 
present moment regardless of the content observed,38 the abil-
ity to recognize and accurately label emotions,41 and a more 
refined self-awareness.38
Bishop et al15 distinguished two core components of 
mindfulness: (1) self-regulation of attention, and (2) orienta-
tion toward the present moment characterized by curiosity, 
openness, and acceptance. The basic premise underlying 
mindfulness practices is that experiencing the present 
moment, openly and without judgment, will counter the 
effects of stress that often results from excessive orientation 
toward the past or future that is often observed in anxious and 
depressive conditions.38 Moreover, it is believed that teach-
ing an individual to respond to stress reflectively, rather than 
reflexively, will counter experiential avoidance strategies. 
Experiential avoidance strategies are viewed as attempts to 
alter the intensity or frequency of undesirable or unwanted 
internal experiences42 and are maladaptive strategies 
(eg, future/past orientation, experiential avoidance) that have 
been shown to contribute to the onset and maintenance of 
many, if not most, emotional disorders.15,16 The slow and deep 
breathing strategies involved in MM (eg, sitting meditation, 
Hatha yoga, body scan in MBSR)29 are thought to alleviate 
bodily symptoms of distress by balancing sympathetic and 
parasympathetic responses (described below).38 As indicated 
above, the research regarding specific mechanisms of change 
and rigorous clinical trials of MBIs, particularly sub-com-
ponents of intervention, such as MM, is limited. However, 
a number of review articles8,19,39,43–50 and meta-analyses6,9,51,52 
have been published that show promise regarding the efficacy 
of MBIs for reducing stress, anxiety, and depression.
Meditation, stress, and health
Increasing empirical support for the therapeutic effects of 
MM on stress and stress-related medical conditions has been 
demonstrated in recent years. Specifically, the demonstrated 
benefits of MM interventions on chronic lower back pain,53 
fibromyalgia,54 rheumatoid arthritis,55,56 psoriasis,57 and 
Type II diabetes mellitus58 are promising. In addition, in a 
recent review of the literature, Chiesa and Serretti59 reported 
that MBIs show promise in reducing perceived pain, as well 
as an improved ability to cope with pain and a decrease in the 
depressive symptoms in patients dealing with chronic pain 
conditions. Research has also consistently demonstrated the 
effectiveness of mindfulness training on stress reduction and 
reducing negative mood states, as well as for improving the 
emotional well-being and quality of life of individuals dealing 
with chronic physical illness (eg, hypertension, human immu-
nodeficiency virus, depression secondary to pain).51,59–62
Various theories have attempted to define pathways that 
may underlie the benefits of mindfulness training; however, 
clear mechanisms of change have yet to be identified or 
empirically supported on a consistent basis. A variety of 
behavioral, psychological, and biological pathways have 
been suggested to explain how enhanced mindfulness may 
preempt stress-related illness, including: (1) clarification 
of primary appraisal of stressors; (2) facilitating accurate 
secondary appraisal of the demands of a given stressor and 
available coping resources; (3) mitigating dysfunctional 
coping styles (eg, cognitive distortions such as rumination 
and catastrophizing); (4) enhancing adaptive coping pro-
cesses (eg, positive reappraisal); and (5) reducing distress 
and psychophysiological activation.63 The role of factors 
such as improved metacognition skills (eg, decentering),64 
reperceiving,65 adaptive coping styles (eg, positive 
reappraisal),66 and decreased emotional interference67 are 
also thought to be beneficial.
Meditation and the relaxation response
In order to adequately decipher the proposed benefits of 
approaches, such as meditation, on physical and emotional 
health, the authors will briefly review the relationship 
between stress/emotional distress and the nervous system. 
The autonomic nervous system (ANS) is comprised of two 
branches that often work in opposition: the sympathetic 
(ergotrophic) nervous system (SNS) and the parasympathetic 
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(trophotropic) nervous system (PNS), which innervate the 
organs, glands, and vessels.68 The SNS activates the body and 
releases stored energy, whereas the PNS governs relaxation, 
recuperation, and digestion.68 Stress networks are activated 
when threats (real or imagined) are perceived and activity in 
these networks biases respond in the direction of heightened 
alertness toward salient stimuli and self-protective behavior.69 
This heightened autonomic arousal results in an overall feel-
ing state of anxiety, fear, or alarm, 70 which triggers an indi-
vidual to engage in behaviors that reduce activity in the stress 
networks (either consciously or not). For a comprehensive 
review of the origins of developmental plasticity and human 
behavior, and the role of brain networks in regulation of stress 
reactivity, the reader is referred to the work of Crespi and 
Denver71 and Dallman and Hellhammer,72 respectively.
With a basic understanding of the relationship between 
stress and the nervous system, it is easier to understand 
the relaxation response or the physiological state in which 
the PNS is activated, which results in a drop in heart, 
metabolic, and breathing rates.2 This integrated set of physi-
ological changes is closely related to the “fight or flight” 
response, which is governed by the SNS and is responsible 
for physiologic survival instincts that result in a release of 
hormones (eg, epinephrine, norepinephrine) that prepare the 
body to protect itself from a threat (ie, to fight or to flee).
The act of intentionally activating the relaxation response 
counteracts activation of the sympathetic nervous system in 
favor of the parasympathetic nervous system. Meditation 
involves the intentional and repeated practice of intention-
ally activating the body’s relaxation response and has shown 
potential to improve one’s ability to manage stress, which 
has been shown to underlie various physical and psycho-
logical illnesses.73,74 In early studies, Benson and Klipper2 
demonstrated that humans have the capacity to intentionally 
induce a state of relaxation or calm that assists the body in 
healing and rejuvenation. This process was described as an 
additional but equally essential survival mechanism. Regular 
elicitation of the relaxation response was found to prevent 
and compensate for the damage that is incurred by frequent 
activations of the sympathetic nervous system, which may 
cause the body to unnecessarily remain in a state of hyper-
vigilance or hyperarousal.2
Meditation versus relaxation
It is important to note that MM is not the same as relaxation. 
While meditative practice may induce an integrated set 
of physiological changes (eg, lowered heart, breathing, 
and metabolic rates), the practice of MM is an active and 
intentional state of awareness whose purpose is not, nec-
essarily, to induce a state of relaxation. Unlike relaxation 
training, MM teaches individuals to attenuate prolonged 
reactivity to negative stimuli, whereas relaxation training 
encourages distraction and sleep may not be considered as 
an unwelcomed outcome during practice.
Efficacy of MM in reducing 
symptoms of depression and anxiety
Existing research on MBIs, which includes meditation, 
supports the theory that cultivation of greater attention, 
awareness, and acceptance through meditation practices is 
associated with lower levels of psychological distress, includ-
ing decreased symptoms of depression, anxiety, worry, and 
anger.6,8,51,60,75 Research has also demonstrated promise for 
the role of MBIs in treating clinical depression, particularly 
regarding relapse prevention (eg, MBCT, ACT); however, 
relatively little work has been done to investigate the role of 
meditation in mediating (active/acute) negative mood symp-
tom expression in clinical populations. To date, the major-
ity of the literature has explored the relationship between 
training in mindfulness and related meditation practices in 
relation to coping with various stressful health conditions 
(eg, coronary artery disease, cancer, HIV, pain, etc), and 
the possible positive impact of MM on neuropsychological 
and cognitive processes (eg, ruminative patterns, cognitive 
reactivity, avoidance, anxiety sensitivity) that are well known 
to underlie clinical presentations of depression and anxiety 
disorders.6,15,76–78
Use of MBis in clinical samples
A relatively large number of studies have examined changes 
in anxiety and depression symptoms in a range of psychiatric 
and medical disorders. Reviews of the available evidence 
have highlighted mixed findings regarding the efficacy of 
these interventions, as well as the limitations regarding the 
methodological rigor employed in existing studies.6,19 In 2010, 
Hofmann et al published results from a meta-analytic review 
of mindfulness-based therapy on anxiety and depression 
in clinical (diagnosed medical or psychological disorder) 
samples.9 They reviewed 39 studies, including a total of 
1140 participants receiving MBIs for a range of conditions 
(eg, cancer, generalized anxiety disorder, depression, and 
other psychiatric or medical concerns). Studies were included 
based on these primary criteria: inclusion of an MBI, an 
adult (ie, ages 18–65) clinical sample (ie, diagnosable 
psychological or medical disorder), the MBI was not paired 
with ACT or DBT, the study assessed anxiety and/or mood 





Psychology Research and Behavior Management 2012:5
symptoms pre- and posttreatment, and data were sufficient to 
perform effect size analyses. Calculated effect size estimates 
from this meta-analysis showed that MBIs were moderately 
effective for improving anxiety (Hedges’ g = 0.63) and mood 
symptoms (Hedges’ g = 0.59). In patients with diagnosed 
anxiety and mood disorders, the mindfulness interventions 
were associated with more significant improvements in 
symptoms of anxiety (Hedges’ g = 0.97) and mood (Hedges’ 
g = 0.95). Effect sizes were robust and did not appear to be 
the result of differences in length of treatment (ie, number 
of sessions) or the effect of a publication bias (ie, year of 
publication). Moreover, improvements were maintained over 
extended follow-up periods (average of 27-week follow-up, 
median of 12 weeks). Limitations of this study include liberal 
selection criteria and an inability to calculate controlled 
effect sizes. For less than half of the trials included in the 
study, effect size estimates were deemed unreliable due to 
publication bias, with the exception of measures of anxiety 
symptom severity in active treatment-controlled studies. 
Nevertheless, pre–post treatment effects were robust, and 
the quality and homogeneity of the studies included in the 
study were considerably better than those included in other 
meta-analyses.79,80 In another meta-analysis of the effects 
of a psychological placebo in anxiety disorder treatment, 
effect sizes associated with mindfulness training appeared 
significantly greater than those associated with a placebo, 
with a Hedges’ g of 0.45 (95% CI: 0.35–0.46).81 Nevertheless, 
additional research that includes rigorous methodological 
design is needed to determine the efficacy of MBIs for 
depression and anxiety, including whether a dose-response 
relationship exists.
MBis for psychological well-being  
and risk reduction
More research is available regarding the possible benefits of 
MM on reducing psychological distress and improving psy-
chological well-being. In a recent review, Keng et al82 found 
that increased trait mindfulness may result in greater levels 
of adaptive psychological functioning. In the review, greater 
trait mindfulness was associated with improved subjective 
well-being, reduced symptoms of psychological distress, 
decreased emotional reactivity, and enhanced regulation of 
behavioral responses. Clinical trials have also demonstrated 
the role of MM on improving cognitive processes (eg, rumi-
nation, distraction, reshaping of thoughts) that are known to 
be associated with the onset, maintenance, and exacerbation 
of depression and anxiety.83–85 In an observational study of 
an 8-week, home-based, meditation intervention in which 
participants practiced strategies such as body scan, yoga, and 
sitting meditation, researchers reported increased mindful-
ness was associated with decreased psychological distress 
and improved psychological well-being based on self-report 
data.86 In a randomized controlled trial investigating the 
effects of MM on cognitive processes (eg, rumination) asso-
ciated with psychological distress (eg, depression, anxiety), 
Jain et al87 found that a 4-week MM training intervention was 
superior to somatic relaxation training and nonintervention 
control in reducing psychological distress as a result 
of decreased rumination in college students. Similarly, 
Ramel et al reported that 8 weeks of MM training resulted in 
significant reductions of ruminative thinking in individuals 
with a history of depression.88 In a pilot study of MBSR on 
ruminative thinking, Deyo et al89 found that completers of the 
MBSR class demonstrated increased mindfulness and overall 
well-being, as well as decreases in ruminative thinking and 
depressive symptoms.
Other lines of research have shown that higher trait 
mindfulness, irrespective of formal meditation training, 
is associated with factors that may place individuals at 
lower risk for developing depression and anxiety disorders. 
Specifically, higher trait mindfulness has been associated with 
lower rates of perceived stress, anxiety, and depression, as 
well as feeling states known to be associated with emotional 
well-being and greater perceived quality of life (eg, joy, 
inspiration, gratefulness, hopefulness, contentment, vitality, 
and overall life satisfaction).90–94 Thompson and Waltz95 
found that everyday mindfulness was positively correlated 
with agreeableness and conscientiousness, and negatively 
correlated with neuroticism. Generally, individuals with 
higher trait mindfulness may experience enhanced abilities 
to regulate emotional well-being through greater emotional 
awareness, understanding, acceptance, and the ability 
to adaptively cope with and correct unpleasant mood 
states.60,90,96 Moreover, the psychological benefits of being in 
a mindful state, even momentarily, have been shown to be 
associated with a greater sense of well-being.97 Mindfulness 
training also shows promise in the ability to effect positive 
changes regarding the use of maladaptive coping strategies, 
such as smoking,98 binge eating,20 and alcohol/substance 
use,22 that may contribute to both physical and psychological 
distress and impairment. Mindfulness training has also been 
shown to improve sleep quality,50,99 which can be impaired 
by stress, anxiety, and rumination/worry. In addition, 
morning cortisol levels have been shown to decrease for 
both novice and skilled meditators, which may be related 
to improved sleep quality and overall well-being related to 
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stress levels.99 In summary, cultivating greater mindfulness 
in one’s way of living has consistently been shown to result 
in less emotional distress, more positive states of mind, and 
improved overall quality of life, including physical and 
psychological correlates. Moreover, the ability to effectively 
regulate internal emotional experiences through mindful 
awareness and acceptance may result in greater long-term 
psychological well-being.
Mechanisms of change
Although the ability to understand the construct of mind-
fulness should be viewed as a priority as MBIs become 
increasingly popular,15 research specifically targeting medi-
tation as a primary treatment (or treatment component) for 
depression and anxiety is somewhat limited. As indicated 
earlier, this is particularly true for the use of MBIs in the 
treatment of clinical populations. As evidence has grown 
demonstrating promise for MBIs, there has been a call for 
research to specifically address the mechanisms of change 
in these treatment approaches.65,100,101 Specifically, mindful 
breathing and meditation are core components of vari-
ous mindfulness-based approaches (eg, MBSR, MBCT); 
however, little is known about their differential effects on 
factors that are known to underlie psychological illnesses 
(eg, the role of rumination and cognitive distortions in 
depression and anxiety disorders).83–85 Improved under-
standing of the role of MBIs in affecting positive changes 
on correlates and precipitants of psychological disorders 
(eg, rumination, negative automatic thoughts, emotional 
reactivity) is important in improving the translation of 
research to practice, specifically regarding the treatment 
and prevention of impairing conditions such as recurrent 
and chronic psychological disorders (eg, major depressive 
disorder, generalized anxiety disorder).
Although current research is limited, some studies have 
begun to investigate the causal mechanisms associated 
with the positive effects of MM on psychological well-
being. The process of decentering has been emphasized in 
MBIs for depression.13 Through this process, patients are 
taught to view thoughts as events in the mind rather than 
treating thoughts as accurate reflections of reality, which 
is a cognitive style typical in individuals with depressive 
disorders. Some research has demonstrated that trait 
mindfulness may be predictive of decreased frequency of 
negative automatic thoughts, and higher perceived ability 
to disengage from negative thoughts during the practice 
of brief mindfulness exercises.102 Similarly, other research 
has examined predictors and correlates of decentering, 
as measured by the Toronto Mindfulness Scale (TMS),97 
immediately following the practice of MM.67,95,97 While 
the studies contribute important findings to the literature, 
they do not include a control or comparison group, which 
limits the ability to speculate whether the observed effects 
are due to MM or other nonspecific effects (eg, individual 
differences in expectation, benefits of group support, history 
of illness).
Feldman et al103 compared the immediate effects of 
mindful breathing to alternative stress management tech-
niques (progressive muscle relaxation and loving-kindness 
meditation) in novice meditators to test whether decentering 
is unique to MM or common across a number of stress man-
agement approaches. Participants were randomly assigned 
to one of the three conditions, and completed 15-minutes 
of the assigned stress management exercises guided by an 
audio recording. The researchers found that participants who 
completed the mindful breathing intervention demonstrated 
greater decentering when compared to those receiving the two 
alternative interventions; there was also reduced frequency 
of repetitive thoughts and negative reactions to thoughts. 
These findings provide further evidence that cognitive 
aspects of MM (eg, mindful breathing) may create changes 
in cognitive processes associated with depression and anxiety 
(eg, rumination) that are distinct from other validated stress-
management approaches. Additional research is needed to 
clarify the role of decentering in mediating the frequency 
of negative thoughts and negative reactions to thoughts that 
may contribute to the onset, maintenance, and exacerbation 
of psychological disorders.
In addition to studies investigating cognitive constructs 
that may be responsible for the beneficial effects of mind-
fulness training on psychological well-being, the relative 
importance of movement/exercise in some meditative 
practices (eg, yoga postures and body movements that 
may elicit changes in heart rhythm, breathing rate, etc) 
is in need of research. Given the established relationship 
between exercise interventions as a complementary and/or 
alternative treatment for depression,1,3,5,104–107 anxiety,4,107 
and various aspects of health and well-being,107–110 research 
is needed to address which factors may be most important 
in the treatment of depression and anxiety (clinical and 
subclinical), and to determine which populations may 
benefit most from particular interventions or interventional 
components. In summary, additional research is needed to 
clarify the mechanisms of change that are responsible for 
the beneficial effects of MM on both psychological and 
physical health.
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Neurobiology and mechanisms of change
The neurobiological underpinnings of depression and anxi-
ety disorders have been studied in both animal and human 
models, and it is widely accepted that dysregulation of brain 
regions and structures, such as the prefrontal cortex (PFC), 
limbic system, amygdala, hippocampus, and hypothalamo–
pituitary–adrenal axis, are associated with depression and 
anxiety.111–113 Similarly, it has been shown that chronic stress 
may evoke neurobiological changes that mirror those seen 
in depression.68
Although the study of neurophysiological changes in the 
brain associated with meditation is in its infancy, a number of 
studies have been conducted in recent years that investigate 
the impact of mindfulness training and meditation on brain 
regions responsible for constructs that are often dysregu-
lated in individuals with depressive and anxiety disorders, 
including attention regulation, awareness, and emotional 
reactivity.114,115 In a recent systematic review, Chiesa and 
Serretti116 found promising results regarding the impact of 
MM on brain regions and activity that are typically associated 
with relaxation. Neuroimaging and electroencephalography 
(EEG) studies showed changes in activation of PFC and 
the anterior cingulate cortex (ACC), as well as significant 
increases in alpha and theta activity during meditation. This 
pattern of activation is commonly associated with medita-
tion and relaxation.114 In addition, theta activity was found 
to be more common in experienced meditators, suggesting 
that greater MM expertise may result in improved ability to 
self-regulate a state of deep relaxation. These findings are 
important because they demonstrate a neurobiological impact 
of MM on brain structures and regions (ie, PFC, hippocam-
pus, limbic system) that are well-known to be affected in 
individuals with depression and chronic stress.68
In a study of a mindfulness intervention on attention 
regulation, Jha et al117 found that participants who received 
an 8-week MBSR intervention demonstrated improved abil-
ity to focus attention on the present moment, as measured 
by performance on a laboratory attention task. Similarly, 
Tang et al found that participation in 5 days of integrative 
meditation practice, including mindfulness training, resulted 
in improved efficiency regarding executive attention during a 
computerized attention task compared to control participants 
who did not receive meditation training.118 Imaging studies 
have demonstrated changes in the PFC, which is associated 
with attention, concentration, and emotion regulation, in those 
with greater (existing) mindfulness skills, and for those who 
receive MBSR training. Specifically, Creswell et al119 found 
that individuals with heightened mindfulness abilities show 
less emotional reactivity in the midbrain (amygdala, dorsal 
ACC), which is likely due to an enhanced ability to engage 
the PFC. In a study of an 8-week MBSR intervention in a 
corporate setting, changes in electrical (EEG) activity in the 
forebrain were found when positive emotions (eg, joy) were 
experienced.120 Functional magnetic resonance imaging (MRI) 
studies have suggested increased neuronal activity in regions of 
the brain related to self-awareness (eg, dorsolateral and medial 
PFC), particularly momentary self-awareness/self-reference 
for individuals completing an 8-week MBSR compared to 
novice controls.121 In a recent structural MRI study, research-
ers found that experienced meditators had more gray matter in 
regions of the brain thought to underlie interoceptive aware-
ness (eg, right anterior insula).122 Other findings123 suggest 
that the beneficial effects of mindfulness training, including 
meditation, may be linked with the level of skill in the prac-
ticing meditator. Specifically, some studies123,124 have shown 
that, when compared to nonmeditators, skilled meditators 
demonstrate increased brain activation in the rostral ACC and 
dorsomedial PFC during a mindful breathing task (compared 
to a focused mental arithmetic task). This difference is sugges-
tive of more adept processing of distraction and emotions in 
skilled meditators versus individuals who do not meditate.124 
Generally, recent brain imaging data suggest that focused, 
concentrative meditation (eg, mindful breathing meditation, 
loving-kindness meditation) may improve an individual’s abil-
ity to sustain attention on a chosen object; however, meditation 
practices emphasizing open awareness may improve the ability 
to flexibly monitor and redirect attention.115 These findings are 
important, as they show promise for the ability of individuals 
to train the mind, changing not only emotional experiences, but 
also brain structure and functioning; moreover, the ability to 
do so appears to improve over time as experience with medi-
tation increases. This suggests that MM may have the ability 
to positively impact the long-term maintenance of improved 
mood states and emotional functioning via long-term struc-
tural and functional changes in the brain, thereby offering the 
potential for prevention of clinical levels of psychopathology 
and improving overall psychological well-being in nonclinical 
samples.
Summary and future directions
While research on the effects of mindfulness training and 
meditation has traditionally been limited by methodological 
weaknesses to date, findings regarding the potential for mind-
fulness interventions to reduce various problematic condi-
tions, such as pain, stress, anxiety, depression (relapse), and 
disordered eating, are promising.14,21,29,49,59,64,82,125 The most 
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recent data has demonstrated the beneficial effects on physical 
and psychological health and well-being.8,51,59,82 Moreover, the 
research suggests that mechanisms that are responsible for these 
effects involve not only relaxation, but also shifts in cognitive 
patterns, emotional processing, biology, and behavior that inter-
act to create improvements in health, quality of life, and ability 
to engage in meaningful relationships with others. Studies in 
the basic sciences have also provided important evidence that 
mindfulness training may result in important changes in brain 
functioning and structures that are associated with improved 
emotional well-being in the short- and long-term.
Overall, the available literature suggests that MBIs, which 
include MM practices, may represent viable approaches to 
the treatment of symptoms of anxiety and depression in 
both clinical and nonclinical populations. However, given 
the early stage of this line of research and methodological 
limitations of available studies, the generalizability of 
the findings is difficult. In addition, the ability to draw 
conclusions regarding the causal relationships between 
MM and the observed effects/improvements are limited 
by methodological challenges, including liberal inclusion 
criteria, overlapping symptoms that may impact depression 
or anxiety severity scores (eg, physical symptoms of illness 
such as fatigue that may be reported on a mood scale) and 
poorly controlled trials. Nonetheless, findings are promising 
regarding the efficacy of mindfulness training as it relates 
to symptom reduction and improved overall psychological 
well-being. Additional research is needed to determine the 
efficacy and effectiveness of mindfulness interventions as 
independent treatment approaches for both the symptoms of 
anxiety and depression, as well as anxiety and depressive dis-
orders as diagnosed by DSM criteria. Additional research is 
also needed to determine whether outcomes change/improve 
when paired with more traditional therapies (eg, psychotropic 
medications). Moreover, further research is needed to clarify 
the mechanisms of change, dose-response relationship issues, 
and issues regarding which components of mindfulness train-
ing are most important in differing populations (eg, primary 
psychological disorders, psychological distress secondary to 
physical disease). In addition, longitudinal studies are needed 
to explore the sustained benefits of mindfulness. It is possible 
that regular mindfulness practice may alter existing person-
ality traits or, conversely, existing personality traits may 
impede the regular practice of mindfulness. More research is 
needed to explore these factors, as well as whether changes 
in personality traits and degree of use of everyday mindful-
ness are differentially effective in producing improvements 
to psychological well-being.
Regardless of the various limitations present in the available 
literature, findings to date have consistently demonstrated that train-
ing focused on improving attention, awareness, acceptance, and 
compassion may facilitate more flexible and adaptive responses to 
stress. Greater understanding of these findings has the potential to 
result in translation of empirical findings into more effective clini-
cal practice in the treatment of anxiety and depression. Moreover, 
increased collaboration in the study of how MM may work to 
effect positive changes on psychological well-being may ultimately, 
and, possibly more importantly, result in an improved ability to 
disseminate information that may result in the prevention of the 
development of clinical psychiatric disorders, thereby improving 
health, life satisfaction, well-being, and overall quality of life.
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